QUADRATIC EQUATION

EXERCISE - 01

CHECK YOUR GRASP

1. Si f fficients = 0
ince sum of coefficients " = /((14‘[3)2—40@3 <4 = /36 —_4b <4
. L azeb+c
It's one root is 1 and other root is 21 b_2c - \/ESZ -~ 9_-b<4
. (X+B_8 l_i_l_g = b2>5
2. Hint : > & and o [3_ 7 least value = 5
99 X2 +2x+1 B
5. tan(%J:Z—x/g X2+ 2x+7 J
= xX*(1-y)+x(@2-2y)+1-7y=0
= other I‘OOt:2+\/§ D>0

9. @?-4p20
q=2 = p=1

= 6yy-1)

q=3:>p=1,2 23.
qg=4 => p=1,23,4

Hint : x? - 2mx

Hence 7 values of (p, q) M f(20>0
7 equations are possible. (i f@)>0
11. b - 4dac <0 (i) D=
Now a?x? + abx + ac (iv) -2< ;_a
= D = (ab)® - 4(a®(ac) = a%b? - 4dac) Common soluti
Here D < 0 24. Let roots of x°
also coefficient of x? is positive. So+Bty=
curve is always above x axis &+ 1) B+
=  expression is always positive. S(@+p+y)

13. Hint: A=1,B=7 C=12

17. Let x — b be the common factor
= b-1lb+a=0 ... (i) doapy -4
Alsob? - 14b + 2a =0 ... (i) 25 Tpp 10
from (i) and (ii)

26. (x2+4) = (2
= —a-3+2-=0 b+ AP = (2

<0 = yel01)

+m?2-1=0

|
42\/4

<4

on m € (-1, 3)
-Ax*+Bx-C=0areaq, B,y
A, ZaBp =B, apy=C
1)y+1)=19

+(af + By +ya) +afy +1=19

A+B+C=18

-2
5
- 32

= x*+4=+2x-23)

a
= a=3% = b= = xX+2x+1=0 or x> -2x+7=0
| ——
D<0
2
Put b== in equation : a———11a+a=0 = &+ 17=0 or No solution
3 = x=-1
= a=24 Have only one solution.
x—5 (x=5)
— = >0 1
18 2ine1a 0 (x+7x-2) 36. 5 <logi 1 x<2
— + — +
= 5 a 1\1/2 1V
— — | <
smallest integer is - 6 = 10 © 10 =
21. D>0
= 36-4b>0 = b<9 1 1
So, TanSXS—=
» 100 10

Also |0L—B| <4



EXERCISE - 02

BRAIN TEASERS

10.

11.

12.

-5++25+4x12x%x25

cosa = =
50

Hint :

43
5°5

x>+ (p+aq)x +pg=r2x+p+q)

= x*+(ptq-2rx *pq-rp-rq=0
sum of roots =0 = p+q-2r=0
= p+tq=2r

(p+q)*
2

product of roots = pq - r (p + q) = pq -

: (p? + q%)

2

D = 25b% - 84ac = 25(a + c)? - 84ac
(at+tb+c=0)

=4@+c)P?+2l@a-c?>0

b c
a+pP+y=0, 20L[3=g, ocBy=—g

c
Alsoa+B=-P, ap=1= y=-— putineqgn
a

3 2

C
¢ —+—-1=0
a a

c
-——a-b-— +c=0 =
3
a a

= c?+ab-a%?=0 = a’?-c?2=ab
x-3a(x-(@a+3)<0 = 3a<x<a+3

Now 1 <x < 3 = min. at 3a<1:>a<§

1
max.at = 3<a+3 => a>0 = ace (O,EJ

Reversea + 3 <x<3a=>a+3<1= a<-2
3<3 = a>1

Put x = 0

we get f x)=F(0)>6

no solution

1/
-/

graph is shown as
= f@=0
4da+2b+620
2a+b2>-3

= least value = -3

Given expression reduce to
[(p-a-&-p+x-qPF=0
= lp*ta-x+p+tx-qf=0
hence x € R.

Hint : D=0

13.

15.

17.

18.

19.

20.

]
(&) K-1\_/K
Expression is (x?2 + (K+K-1)x +K(K-1) = 0
= Xx-Kx-K+1)=0
= x=Korx=K-1
= greater part < 2 =K < 2

(B) Opposite sign (3 < 0) = K (K-1)<0
a

= Ke(0,1)
(C) K(K-1)>0 =K € (-», 0) U (1, «)
D) K-1>2 = K>3 =K e (3,

df o, Q3Was

flay) = —ve

one root € (o, o)
f(a,) = +ve
flas) = +ve

one root in (a,, a,)
fla,)=—ve

} one root in (o, o)

log, (bx +28) = log; (12 - 4x - x?)

5 5

= bx + 28 =12 - 4x - x?
x2+b+4)x+16 =0

= since D =0 (b+4)2-64 =

= b=4,-12

At b=-12, x =4

Put in log domain = No solution

at b =4 satisfies the domain
-1 +xx-1)+1=y
when x > 1 vy>0
-1<x<1 y>0

x<-1 y>0

hencey > 0

pP+rpt+tl=a

is always positive 1
= af(1)<0
xf-px+gx!-rx+s=0

= tan (A + B+ C + D) = tan (x + D)

Sy —Sg p-r

1-s,+s, “1-q+s

= tanD =



EXERCISE - 03 MISCELLANEOUS TYPE QUESTIONS

True & False : Comprehension # 1
3. D = coszp - 4sinp(cosp - 1) 9wt 1 2 29+1
9 1. a( j +b ( j +c¢c=0
= cos“p + 4sinp(l - cosp) > 0 x-1 x-1
Fill in the blanks : Lot 2L _
x-1
3. aw?+ba+c=0 & apZ+bBp+c=0 —~ x4 - a=92¢+ 1
2 2 1+a
aa af -9 = x(@-2=1+a = x=
—aa’®  —ap’ a-2
Similarly other root can be find out.
Match the Column : 1 1 1 [1 ]
2. = 200 - 3 = — =—|—+3
1. x2+2@-1)x+a+5=0 200—3 X = o x:>0L 2 \x
D=4@-12%-4(@+D5) 1+3x)° 1+3x
= 2 + 4 5 - 0
=4@%-3a-4)=4(@-4)(a~+1) X X
= 11x% + 10x + 1 = 0.
(A) D<O0=a e (-1, 4 l+a w—1
4. = =
5 *Tioa YT X1
B = {(3)<0
(B) (3) e (e
= - -1=0
x+1 x+1
7a+8<0 [ 8] 1+
= /a2 —ac Ty = 3+ 7% o x+1 =o:n[—°‘j=-1.
—a

Comprehension # 2 :

1. (2- V3)@+3) 22 -3) 2l 3
-4

= (243PTE 23 = 4
= x2—2x=i1:x=1$\/2,1

1 3 - =
o) bL L K1) < 0 & €3) < O 2. = x‘-2|x| =1
= x| =1++2,1 but x| #1 - V2
i :X:i(l +\/5),i 1 4 solution.
2ae( 4].

4 8
(3a + 4) (7a + 8) <0 a e(__’__]
3 7

4 8 -0, —— 111 1/2
3 7 3 3. avava......... = a2+4+8 """ =al-1/2
Assertion & Reason : =a=x*-3
2. fx) =ak+ 1) (x - B) (as -1 is root) also /49 42046 = \25+206 +24
f(1) + f(2) =2a(1 -pB)+3a(2-B)=0 - (5+2\/g)2:(5+6\/§)
8 2
~a@-5p)=0asaz0 = P=r hence (5+26)% 3 + (5 + 24/6)< *x-3-x = 10
2 — — —
4. ay +ay +ag+a, +ag=0 x-3=21=>x=%22 & x==%o
= 1 is one of the root of the equation & degree domain of Ja = x# - 3>0 = x >3
of equation is 4 & complex roots occur in conjugate OR x < -3

= at least 2 real roots. hence x = 2 only solution.



EXERCISE - 04 [A]

CONCEPTUAL SUBJECTIVE EXERCISE

3.

D =p’-4q &D,=r*-4s

Add p* + r* - 4(q +s) =D, + D,
=p?+rP-2pr=p-12=0

= DD, > 0 possible only if at least one of D is > 0

X2+ 18x +45 - 2./x2 +18+45 +1=16
2

= (\/x2+18x+45—1) =16

=  Jx?+18x+45-1

= Jx?+18x+45 =*4+1=5-3

= x?+ 18x + 45 = 25, (Reject -3)

+4

= x+18&+20=0 12.

Product of root = +20.

Considering denominator x? — 8x + 32
D<0Oand a>0

So denominator is always positive

S ax?+2a+1lx+9%+4<0

=a<0&4a+1%-4aQa+4)<0

=4@%>+2a+1-9a%>-4a) <0 23.
= 4(-8?-2a+1)<0 24.

8a2+2a-1>0
da-1@a+1>0

1
= ae€ —OO,—E

2 _ 2
Hint:X2+aX 2+3>0:>4X -I;(a+3)x+1>0
x“+x+1 x“+x+1

as Denominator > 0 = Numerator > 0

as Denominator > 0 = Numerator < 0
Now solve it.

Let x*-ax+b =0 hasroot o &

& x(x? - px +q) = 0 has root 0, a, o
but x = 0 is not the common root (since b # 0)
& x? - px + q = 0 have two equal root

= D=0=p?’-49=0 & gisitsroot,

g satisfy equation x? - ax + b =0

11.

25.

2 2
= 2 0B b2
a2 4 2

= 2(g+b)=ap
Let ¥ -x=t
t-1t-7+5<0 = t-8+12<0
= (t-6(t-2<0= 2<x*-x<6
¥-x-6<0 & x2-x>2
x-3kx+2<0 & x-2x+1)>0
= xe2,-1)u(2)
(2X—2)[MJSO

2
X° —2x

3 (x? —2x +3)(x? —2x — 3)
- 2(x 1)[ (< —2) ]SO

x2 —2x +3)(x = 3)(x +1)
X(x —2)

= 2(x—1)( <0

=  xe(—0,-11u(0,1]u(2,3]

Hint:D>0 & f(0).f(3 >0 & 0<(-b/2a) < 3.
X¥+2K-1)x+K+5=0

D>0

= 4KR-3K-49>0 = K-49YK+1)>0
= Ke (-, —-1)u(4, o)

Now subtract those cases in

W

which both roots are negative

@ f0>0 = K+5>0= K>-5

b
i) - —<0=>1-K<O0 = K>1
2a
So for K > 1 boths root are negative
hence for atleast one positive root K € (—o0, —1)
Let y=(x-a)x -0 + 2k -Db)x - d)
then y(a) > 0  y(c) <0
yb) <0 y(d)>0
v have one real root between a & b

& one real root between ¢ & d



EXERCISE - 04 [B]

BRAIN STORMING SUBJECTIVE EXERCISE

3.

, 1
Lety=2cosx = y+___
vy p

cosx > 0=> y>1

1 2
y+—2=>2 - —22 = p<l1
v P
2 2 1
Also 2 *=y<2 => —<2+—
P 2

4 4
> e|l—,1
= P—5 = P [5 }

Let the roots are rational

a=2(+1 b=2m+1 c=2n+1

then D = (@2m +12 -4 (20 + 1) (2n + 1)

=odd? -4 odd odd = odd? - even = say(2p + 1)
= @2m + 1?2 -4 (20 +1) 2n + 1) = (2p + 1)?
=>@2m+12-2p+12=42¢+1)(2n + 1) = even
S>m-pm+p+1)=@20+1) (2n+1)

Case-l : m is odd p is even

LHS = odd even = even Not possible

RHS = odd }

Similarly for m even p odd
m even p even do not hold
m odd p odd
hence roots can not be rational

ax? + bx + ¢ = 0 have real roots of opposite

sign in (-2, 2)
b c
= xXX+—x +— =0
a a
b?  4dc
(1) D20 = —5-—— 2
a a
2b ¢ c b
2 f2>0=> 4-—+—>0=1+——-—>0
a a 4a 2a
2b ¢ c b
3) 29>0 =4+—+—>0=>1+—+—>0
a a 4a 2a
c c c
@) af=—-4<—=<0 =1+-—>0
a a 4a

b
5) -2<-—<x2
2a
combined condition from (2) & (3)

b

1+ ——|—
= 4a |2a

z=xX+ P+ 1+2uxu+2x+2y+x2-4x+4-4+1
—x+y+ 1P - 22 -3

minimum value of z is -3

c
>0

x+pxl+agx+tr=0 n>5

(@ S, =ota, ... +to

=> o= 0, = ,,.,=0Ln=0

but o, = 1rr =0
i=1

hence all of roots are not real
(b) S +pS,+qS +nr=0
= (o’ +po’+q o +r1)
+ (o) + po,” +qoo, Fr) o

L (e + pa’+gotr)

2log; (bx +28) = log, (12 —4x —x?)

25 5
=>bx+28=12-4x - x*
>xX+bH)x+16=0
for only one solution
Case/ :

D = 0 or expression is perfact square = b = 4, -12
at b =4 = x = - 4 satisfies both log domain

at b = -12 = x =4 do not satisfies the log domain
=>b=4

domain 12 - 4x-x* >0 = x®*+4x - 12<0

= 6<x<2 & bx+28>0

Case-ll : Only one root in domain of log

_‘Ay = f(-6).12) <0

= (28 -6b) (28 +2b) <0
= be(-»14)U(14/3, »)

at x =-6atb = 3 x still satisfy the domain
similarily at x =2 = b = -14
X do not satisfies the domain.

14 )
= be(wx-14uU{d}u ?,OOJ.



EXERCISE - 05 [A] JEE-[MAIN] : PREVIOUS YEAR QUESTIONS

2. x-ax-b)-c=x-a) x-PB) 9. x2+px+(1-p) =0
x-0o)x-B)+c=(x-a)(x-Db) 1-p2+p(l-p+(1-p) =0
so (x —a) (x = B) + ¢ = 0 have roots a, 6 l-pAl-p+p+1)=0

4. Let roots a, 2a p=1

3a-1 x*+x=0
= T gaes £ -0, -1
10. x2+px+12=0
ool = 2 16 + 4p + 12 =0
a?-5a+3 because 4 is root
20’ 2 (a® —5a +3)
90,2 T a2_5a+3 (3a—1)2 x>+ px +q=0 has equal root
p? = 4q
2 _ 2(*-5a+3) 9
9 (3a—1) 49 = 4q =
9a? - 45a + 27 = 9a? - 6a + 1 11. x2-@-2x-a-1=0
39a=26 a2+b2=(ot+[3)2—20tl3
B (@ - 22+ 2a+ 2
a:g a? - 2a + 6

(@ = 1)2 + 5 is min. at

11
SR

5. a+tp= o * [32 given 12. For consecutive integers roots
lo - Bl =1
(o +B2) b2 -4c =1
a+p = a?_Bz 14. f(x)=ax"+a x""'+ ... +ax=0
f(0) = 0 = f(a)
(a+ B —2ap so according to Roll's theorem
(a + B) = (12—32 f'(x) = 0 have at least one root (0, o)
so root of equation
nax""!'+(n-1)a X2+ a, =0
-b b% - 2ac h ! not !
— = — as roots less than a.
a ¢ 15. x2-2mx+m?-1=0
- bc? = ab? - 2a%c = bc?+ ab?= 2a’c x-m)?=1 2 | | a
c b 2a x =m £ 1 (m—l}\'/(md)
;+Z=? m+1<4 and m-1>-2
m < 3 and m> -1
so
so m e=(-1,3)
cab 5
a’b’c T 3x% +9x+7+10
17. y = 2
3x“+9x+7
a b c
-, —, — ...HP
c a' b 10
=1+ ————
1 Y 3x2 +9x +7
7 X+ — 2>2
* 10
AM > GM y=1+7
1 p is min then y max

x+;15mmatx=1 p=3x2+ Ox + 7



19.

22.

D —(81-12x7)
pmin 4a 12
_1
r')min 4
1 10 41
= + — =
ymax 1/4

x2-cx+6=0

B _4
y 3
off = a
oy =

B _a _4
Yy 6 3

root of (1) equation
x2-6x+8=0
x=2,4

B can't be equal to 2

because at B = 2

which is not integer
so B=4and a =2

common root
P(x) = k(x + 1)2
P(-2) = 2 = k(-1)2
= k=2
: =2(x + 1)2

Qa,

a’? ’Y
let common root o and B y — integer

Do | W

24.

Aliter :
Px)=(@a-a)x2+(b-b)x+(c-¢c)=0
only x = -1P(x) = 0

So roots are equal.

it means D=0

(b - by)2 =4(@ - a;) (c - ¢c;) = g% = 4pr
Let a-a; =p
b-b;=q
c-cy=r
P(-1) =0
p-qtr=0.... (1)
dp - 2q +r =2 ... (2)
dp + 2q + r =7
From (1) ptr

q=
(p+1r2-4pr=20

(p-12=0 p=r

from eq. (1)q = 2r

4r - 4r +r =2
r=2

Sodp +2q+r=4r + 4r +r = 9r = 18
Given esinx — e=sinx = 4

let esix =y

So from eq. (2)

1
- =4 = yZ-4y-1=0
v y Y Y
y=2+][5
v | !
e>inx:2+\!? CSi“x:27\!§

but we know that
e—l < esinx < el

so eSi“X¢2+\Band2—\B

so No real solution of given equation.



EXERCISE - 05 [B]

JEE-[ADVANCED] : PREVIOUS YEAR QUESTIONS

x? - |x+2|+x>0

Casell: x+2>20=>x>-x-2+x>0
O
-+

= x2-2>0 —+—t

E 2
= we[-2E)u(E)

Case-Il : x+2<0

X+x+2+x>0 => xXX+2x+2>0

= x < - 2 is solution

- (ol
(b) x2-10 cx - 11d = 0<Z

x%? - 10ax - 11b O\d
atb=10c ... (i)

& c+d=10a .. (i)

add (i) & (ii)

= a+tb+c+d=10@ + ¢
subract (i) & (ii)
@-c)+(b-d) =10(c - a)

= b-d=1lc-a ... (iii)

also a® -10ca-11d=0 ... (iv)
c¢2-10ac - 11b =0 ... (v)

from (iv) & (v)

= a? - c?2=11(d - b)
@-c¢(@a+c=11d -b)

= (@ + c) =121 (from (iii))

and a+tb+c+d=10(@ + ¢

=121 10 = 1210

/(X a/2
(a) x2—px+r=O\Bx2—qx+r<2B

a+B=p 5 +2p=q = a+4p=-2
af =r af=r
= 3p=@2a-p
2q —
= B = q3pand

10.

11.

(2a-p) _4p-2q
3 3

2
r=0tl3=§(2p—q)(2q—p)

X2+ 2px +q=0
then a+p =-2p & aff = q
and ax? + 2bx + ¢ =0

1 2b a c

b a ¥
ap+1l _-2b
B a T .
= B is real = a is real
so (p2 - q) (b2 -ac) =20

hence S(I) is true

Let —=p and —=q

2b
X2+—X+£=O = x2+2px +q=0
a a

(not possible)

1
= B=E:B=i1

Hence S(II) is True but S(II) is not the correct

explaination of S(I)

(13+B3=q
= (a+P)° -3apa+p) =
3
p +q
op =—
= B 3p
2 a2
o o+
sum of the roots = = E: —B
B o of
-2 3
313 _p —2q
p® +q p’ +q
3p

Product of the roots = 1.

Required equation is

(P’ + ax” - (p’ - 2q)x + (p’ + q) = 0

a,p are roots of x* - 6x - 2 =0

= o -60-2=0&B°-6p-2=0
a, —2a8 ~ o0 _BIO _2(as _Bs)

2a, 2(a’ —B’)

a’(o” —2) - p*(p* ~2)
2(&9 _B9)

_ a®.60-B%.6B .
2(a” —p’)



